8                MANUFACTURE AND USKS OF ALLOY STKKLS
Analysis of the original steel showed C, 0.25; Mn, 0.50; Cr, 1.07; and V, 0.17 per cent, but similar results could be obtained with a variety of compositions.
For making small parts that must be true and well finished the structural alloy steels are generally heat treated before they are machined, and this requirement prevents the use in such parts of steel of the highest strength attainable, because steel having that strength is not commercially machinable. Generally speaking, any part that is to have an elastic limit of more than 100,000 pounds per square inch must be treated after-having been machined, not before, because most steels having a higher elastic limit than that are too hard to allow machining by commercial processes, though chromium-vanadium steels with an elastic limit of 150,000 pounds per square inch an* claimed to be machinable, that is, they may be cut with highspeed steels at a profitable rate. An elastic limit of 100,000 pounds or more per square inch can be imparted to steel only by heat treatment, as no untreated steel of a commercial grade4 will have so high a, limit.
Some of the makers of structural alloy steels arc publishing for each of their steels a graph showing tin* physical properties the steel will have when hardened and then drawn to different temperatures. Of course, the graphs give ex fHirlr information which is subject to confirmation before acceptance, but the plan is excellent as giving the most information in the least space. Similar graphs of many alloy steels prepared by consumers are expected to be soon available for comparison. I'Yom these graphs a new user of these steels may choose the properties he desires and specify the steel he- wishes, making some allowance of course (say 10 per cent) for the uncertainties of manufacture and treatment. The steel maker or t renter, to be reasonably sure of meeting the requirements, will aim to exceed the properties specified, and the net result will usually be that the steel will have practically the properties desired.
The table of properties given later show how much more the properties possessed are imparted by treatment than by composition...............    91
